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Early and late results in surgical excision of primary cardiac tumors: 
Our single-institution experience

Primer kardiyak tümörlerinin cerrahi eksizyonunda erken ve geç dönem sonuçlar:
Tek merkez deneyimimiz

Hüseyin Kuplay1, Erol Kurç1, Evren Müge Mete1, Zuhal Kuş2, Sevinç Bayer Erdoğan1, 
Serdar Akansel1, Nehir Tandoğar Selçuk1, Serap Aykut Aka1

ÖZ
Amaç: Bu çalışmada kalp kitlelerinin cerrahi eksizyonuna ilişkin 
deneyimimiz sunuldu ve bu hastaların sağkalım özellikleri 
incelendi.
Ça­lış­ma pla­nı: Ocak 2004 - Aralık 2015 tarihleri arasında 
merkezimizde primer kardiyak tümör ile ameliyat edilen toplam 
131 hasta (88 kadın, 43 erkek; ort. yaş 49.4±16.2 yıl; dağılım 
1.2 ay-81 yıl) bu çalışmaya alındı. Demografik ve hastalara ilişkin 
diğer veriler, merkezimizin tıbbi kayıtlarından retrospektif olarak 
incelendi.
Bulgular: Tüm benign tümörler tamamen rezeke edilirken, 
malign tümörler için yalnızca palyatif yöntemler uygulandı. 
Patoloji sonuçlarında tümörlerin %88.5’inin (n=116) benign 
ve %11.5’inin (n=15) malign olduğu görüldü. Tümörler en sık 
sol atriyum (%76.3, n=100) yerleşimliyken, bunu sağ atriyum 
(%11.5, n=15) ve sağ ventrikül (%5.3, n=7) izledi. Hastaların 
116’sı (%88.5) hayatta kalırken, 15 hastada (%11.5) geç mortalite 
görüldü. Ortalama sağkalım 130.6±4.5 ay idi. Son ölüm 124. ayda 
gözlenirken, kümülatif sağkalım oranı %79.2 idi. Mortalite ve 
tümörün patolojik özellikleri arasında istatistiksel olarak anlamlı 
bir ilişki vardı ve malign tümörlerde mortalite oranları daha 
yüksekti (p=0.002).
So­nuç: Primer kardiyak tümörlerin cerrahi rezeksiyonu düşük 
morbidite ve mortalite oranları ile yapılabilir. Benign tümörlerde 
sağkalım oranı tatmin edici iken, malign tümörleri olan hastaların 
prognozu kötüdür. Uzun dönem mortalitenin başlıca klinik 
öngördürücüleri tümörün histolojisi ve yeridir.
Anah­tar söz­cük­ler: Kardiyak kitle; mortalite; miksoma; primer kardiyak 
tümör; sağkalım.

ABSTRACT
Background: In the present study, we present our experience 
for surgical excision for cardiac masses and to analyze survival 
characteristics of these patients.
Methods: Between January 2004 and December 2015, a total of 
131 patients (88 females, 43 males; mean age 49.4±16.2 years; range, 
1.2 months to 81 years) with primary cardiac tumors who underwent 
surgery in our center were included in this study. Demographic 
and other patient-related data were retrospectively reviewed from 
medical records of our center.
Results: All benign tumors were completely resected, whereas 
only palliative procedures were performed for malignant tumors. 
Pathology results revealed 88.5% (n=116) benign and 11.5% (n=15) 
malignant tumors. Tumors were most frequently located in the left 
atrium (76.3%, n=100), followed by the right atrium (11.5%, n=15), 
and the right ventricle (5.3%, n=7). Among all patients, 116 (88.5%) 
survived, while late mortality was seen in 15 patients (11.5%). 
The mean survival was 130.6±4.5 months. The latest mortality 
was observed at 124 months, whereby the cumulative survival 
rate was 79.2%. There was a statistically significant relationship 
between mortality and pathological characteristics of the tumor, and 
malignant cases had significantly higher mortality rates (p=0.002).
Conclusion: Surgical resection of primary cardiac tumors can 
be performed with low morbidity and mortality rates. Although 
survival rates in benign tumors are satisfactory, patients with 
malignant tumors have poor prognosis. The main clinical predictors 
of long-term mortality are histology and location of the tumor.
Keywords: Cardiac mass; mortality; myxoma; primary cardiac tumor; 
survival.
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Primary cardiac tumors are rare diseases with reports 
of prevalence from autopsy series ranging from 0.001 
to 0.3%.[1-3] Three-quarters of the tumors are benign, 
with nearly 50% of which are myxomas, whereas 
angiosarcoma is the most common primary malignant 
cardiac tumor.[4,5] Metastatic tumors of the heart are 
seen much more frequently than tumors originating 
from the heart.

King[6] published the first report of a primary 
cardiac tumor in 1845, while the first surgical excision 
for one was performed after a century by Bahnson 
and Newman.[7] Literature on both management and 
outcome is, however, quite limited due to the rarity of 
cardiac tumors and small-scale surgical series. While 
surgical intervention in case of benign tumors appears 
to be curative, survival of malignant tumors still 
remains dismal.

In the present study, we aimed to present our 
experience and to analyze survival characteristics 
of patients undergoing surgical excision for cardiac 
masses.

PATIENTS AND METHODS
Between January 2004 and December 2015, a total of 
131 patients (88 females, 43 males; mean age 49.4±16.2 
years; range, 1.2 months to 81 years) with primary 
tumors of the heart underwent surgery in our center. 
These cases constituted 1.05% of all 13,819 open heart 

operations performed during the same period in our 
center. Metastatic cardiac tumors were excluded from 
the study. The study protocol was approved by the Dr. 
Siyami Ersek Thoracic and Cardiovascular Surgery 
Training and Research Hospital Ethics Committee. 
The study was conducted in accordance with the 
principles of the Declaration of Helsinki. Transthoracic 
echocardiography (TTE) and computed tomography 
(CT) were used for diagnosis in all patients. Surgical 
approach to all patients was through median sternotomy 
and on cardiopulmonary bypass with aortic and bicaval 
venous cannulation. Cardiac protection was achieved 
with moderate systemic hypothermia, deep topical 
hypothermia, and intermittent hyperkalemic antegrade 
blood cardioplegia. Approach to tumor resection was 
through right or/and left atriotomy or ventriculotomy 
depending on the tumor location. Concomitant 
procedures included mitral valve replacement (MVR) 
in 18 patients (11.3%), coronary artery bypass grafting 
(CABG) in 13 patients (8.1%), and Glenn shunt in a 
two-year-old case with pulmonary stenosis (0.6%).

Demographic and other patient-related data were 
retrospectively reviewed from medical records of our 
center. Details regarding follow-up and survival data 
of these patients were obtained from subsequent clinic 
visits and telephone follow-ups. Missing surveillance 
data were completed using the nationwide database of 
the Ministry of Interior General Directorate of Civil 
Registration and Nationality.

Table 1. Patient characteristics

	 n	 %	 Mean±SD	 Median	 Min-Max

Age (year)			   49.4±16.2	 51 	 0.10-81
Length of hospital stay (days)			   13.7±8.4	 11	 1-58
Follow-up duration (months)			   62.2±44.0	 50	 3-149
EuroSCORE			   2.6±3.1	 1.8	 0.9-30.6
Gender

Male	 43	 32.8
Female	 88	 67.2

Long-term mortality	 15	 11.5
Pathology

Benign	 116	 88.5
Malign	 15	 11.5

Localization
Left atrium	 100	 76.3
Right atrium	 15	 11.5
Right ventricle	 7	 5.3
Left ventricle	 4	 3.1
Mitral valve	 2	 1.5
Pericardium	 2	 1.5
Bilateral atrial	 1	 0.8

SD: Standard deviation; Min: Minimum; Max: Maximum.
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Statistical analysis
Statistical analyses were performed using the 

Number Cruncher Statistical System (NCSS) 2007 
statistical software program (NCSS LLC, Kaysville, 
Utah, USA). Descriptive statistics were expressed 
in mean ± standard deviation (SD), number and 
frequency (%). The Mann-Whitney U test was used 
for comparison of descriptive data and quantitative 
data which were abnormally distributed. The Yates’s 
Continuity Correction and Fisher-Freeman-Halton 
test were used to compare the qualitative data. The 
Kaplan-Meier survival analysis was used for survival 
analysis. A p value of <0.05 was considered statistically 
significant with 95% confidence interval.

RESULTS
The mean length of hospital stay was 13.7±8.4 
(range, 1 to 58) days. The mean follow-up was 62.2±44.0 
(range, 3 to 149) months. The mean EuroSCORE was 
2.6±3.1 (range, 0.9 to 30.6) (Table 1).

The pathology results revealed benign masses in 
88.5% (n=116) and malignant masses in 11.5% (n=15). 
Tumors were most frequently located in the left 
atrium (76.3%, n=100), followed by the right atrium 
(11.5%, n=15), right ventricle (5.3%, n=7), left ventricle 
(3.1%, n=4), mitral valve (1.5%, n=2), pericardium 
(1.5%, n=2), and both atria (0.8%, n=1).

No in-hospital mortality was observed in any of 
the cases, while long-term mortality was found to be 
11.5% (n=15).

A total of 20.6% (n=27) of the patients required 
patch closure, 7.6% (n=10) required MVR, and 6.9% 

(n=9) required CABG + tumor resection. Comorbidities 
included diabetes in 6.1% (n=8), hypertension in 22.1% 
(n=29), chronic obstructive pulmonary disease (COPD) 
in 3.8% (n=5), hyperlipidemia in 2.3% (n=3), and 
chronic renal failure in 3.1% (n=4) patients (Table 2).

Atrial fibrillation was present in 17.6% (n=23), 
embolism in 8.4% (n=11), previous cardiac surgery in 
6.1% (n=8), intra-aortic balloon pump in 0.8% (n=1), 
nodal rhythm in 2.3% (n=3), and recurrence in 3.1% 
(n=4). Four of the patients with a history of previous 
cardiac surgery were operated for myxoma and had 
recurrence. The rest of the previous operations were 
for MVR with tricuspid annuloplasty in one, aortic and 
MVR in one, MVR in one, and mitral valve repair in 
one patient.

Among 131 surgeries performed, 116 patients 
(88.5%) survived with 15 late mortalities. The mean 
survival was 130.6±4.5 months. The latest mortality 
was observed at 124 months, while the cumulative 
survival rate was 79.2% with a standard error of 5.8% 
(Figure 1).

No statistically significant differences were found 
in age and gender distributions of patients with and 
without long-term mortality (p>0.05). However, the 
length of hospital stay (p=0.004) and EuroSCORE 
(p=0.011) were statistically higher in the patients with 
long-term mortality (Table 3).

A statistically significant relationship was observed 
between mortality and pathological characteristics 

Table 2. Comorbidities of patients

	 n	 %

Additional surgical procedure
Patch closure	 27	 20.6
Mitral valve replacement	 10	 7.6
Coronary artery bypass greft	 9	 6.9

Diabetes	  8	 6.1
Hypertension	  29	 22.1
Chronic obstructive pulmonary disease	  5	 3.8
Hyperlipidemia	  3	 2.3
Chronic renal failure	 4	 3.1
Atrial fibrillation	 23	 17.6
Emboli	 11	 8.4
Previous cardiac surgery	 8	 6.1
Intra-aortic blood pressure monitorization	 1	 0.8
Nodal rhythm	 3	 2.3
Recurrence	 4	 3.1 Figure 1. Kaplan-Meier survival analysis (long-term mortality).
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of the tumor, and malignant cases had significantly 
higher mortality rates (p=0.002).

In addition, we found a significant relationship 
between mortality and tumor localization (p=0.003; 
p<0.01). Mortality was lower in cases with tumors of 
the left and right atrium, while it was higher for the 
tumors localized in the left ventricle.

DISCUSSION
Despite the increase in available diagnostic methods, 
cardiac tumors are still very rarely make large 
series of surgery for primary cardiac tumors, and 
the effective analysis of survival is still challenging. 
Compared to the previous series (0.4 to 0.85%),[8,9] 
the rate of patients who were operated due to cardiac 
masses in our series was found to be higher (1.1%). 
The fact that our center is a tertiary center where the 
patients are referred for treatment makes it possible 
to analyze more cases. In our study, there was no 
all-cause in-hospital mortality, and the rate of late 
mortality (>30 day) was 11.5% (n=15/131).

Metastatic cardiac tumors are 20 to 40 times 
more common than tumors originating from the 
heart.[10,11] Three-quarters of the primary cardiac 
tumors are benign with nearly 50% of which 
are myxomas, whereas rhabdomyosarcomas are the 
most common type in children.[4,5] Our case series 
is compatible with previously published series in 
which the majority of primary heart tumors were 
benign and most of them were myxomas.[12] Also, 
pathology results revealed 88.5% (n=116) benign and 
11.5% (n=15) malignant tumors.

Improvements in radiological imaging methods 
have facilitated the diagnosis of cardiac masses. 
Transesophageal echocardiography (TEE) may be 
required for more comprehensive assessment of the 
relationship of mass with surrounding tissue and 
valve competence, whereas TTE is used as the initial 
diagnostic method of cardiac masses.[13,14] In addition, 
CT and magnetic resonance imaging (MRI) are well-
established to assess the location, size, morphology, 
depiction of the great vessels, pericardium, and 
associated extracardiac structures.[15,16] In our study, 
we performed TTE and CT during the preoperative 
evaluation for all patients, and TEE was performed 
for the patients in whom TTE was insufficient for 
assessing the intracardiac location of the mass and 
relationship between the associated structures, such as 
valve and septum.

There is no consensus on surgical approach to 
intracardiac masses. Some authors have recommended Ta

b
le

 3
. E

va
lu

at
io

n
 o

f 
lo

n
g

-t
er

m
 m

o
rt

al
it

y

	
Lo

ng
 te

rm
 m

or
ta

lit
y 

(+
)	

Lo
ng

 te
rm

 m
or

ta
lit

y 
(-)

	
n	

%
	

M
ea

n±
SD

	
M

ed
ia

n	
M

in
-M

ax
	

n	
%

	
M

ea
n±

SD
	

M
ed

ia
n	

M
in

-M
ax

	
p

A
ge

 (y
ea

r)			



50

.8
±2

4.
5	

60
	

0.
10

-8
1			




49
.2

±1
4.

9	
51

	
0.

33
-7

6	
0.

32
7§

Le
ng

th
 o

f h
os

pi
ta

l s
ta

y 
(d

ay
s)

			



20

.5
±1

3.
3	

17
	

8-
58

			



12

.9
±7

.2
	

11
	

1-
43

	
0.

00
4*

*§
Eu

ro
SC

O
R

E			



3.

3±
2.

3	
2.

6 
	

1.
2-

8.
3			




2.
4±

3.
2	

1.
6	

0.
9-

30
.6

	
0.

01
1*

§
G

en
de

r											















0.

80
4†

M
al

e	
4	

9.
3				





39

	
90

.7
Fe

m
al

e	
11

	
12

.5
				





77

	
87

.5
Pa

th
ol

og
y											
















0.
00

2*
*‡

B
en

ig
n	

9	
7.

8				





10
7	

92
.2

M
al

ig
n	

6	
40

.0
				





9	

60
.0

Lo
ca

liz
at

io
n											
















0.
00

3*
*¶

Le
ft 

at
riu

m
	

7	
7.

0				





93
	

93
.0

R
ig

ht
 a

tr
iu

m
	

1	
6.

7				





14
	

93
.3

R
ig

ht
 v

en
tr

ic
le

	
3	

42
.9

				





4	
57

.1
Le

ft 
ve

nt
ric

le
	

2	
50

.0
				





2	

50
.0

M
itr

al
 v

al
ve

	
1	

50
.0

				





1	
50

.0
Pe

ric
ar

di
um

	
1	

50
.0

				





1	
50

.0
Bi

la
te

ra
l a

tr
ia

l	
0	

0				





1	
10

0
SD

: S
ta

nd
ar

d 
de

vi
at

io
n;

 M
in

: M
in

im
um

; M
ax

: M
ax

im
um

; §
 M

an
n-

W
hi

tn
ey

 U
 te

st
; †

 Y
at

es
’s 

co
rr

ec
te

d 
ch

i-s
qu

ar
e 

te
st

; ‡
 F

is
he

r’s
 e

xa
ct

 te
st

; ¶
 F

is
he

r-F
re

em
an

-H
al

to
n 

te
st

; *
 p

<0
.0

5;
 *

* 
p<

0.
0.



181

Kuplay et al.
Early and late results in surgical excision of primary cardiac tumors

both right and left atriotomy to evaluate all four 
chambers during operation.[17] In our series, left 
atriotomy was performed in 101 patients (87%) and 
right in 15 patients (13%). A biatrial incision was 
required in only one patient to evaluate all four 
chambers due to the lack of clear evaluation of 
the relationship between the mass and the cardiac 
chambers on TEE. The histopathological diagnosis 
of this patient was evaluated as an angiosarcoma. We 
believe that visual examination of all four cardiac 
chambers is unnecessary, if a detailed examination of 
the TEE is performed.

Another controversial issue concerns excision 
of the mass. Although some authors have suggested 
extensive excision and patch repair, others have 
argued that a simple excision is sufficient.[18-20] We 
performed patch repair in 28 patients in our series due 
to the need for wide excision. Many hypotheses have 
been proposed on the causes of recurrence, such as 
multifocality, intraoperative seeding, and malignant 
transformation.[21,22] Based on our own experience, we 
observed no causes related with recurrence.

In the present study, we found a statistically 
significant relationship between the location of the 
cardiac mass and long-term mortality. Long-term 
mortality in the patients with a left ventricular mass 
was significantly higher (p<0.01). We also found 
this rate to be significantly higher in malignant 
and metastatic cases (p<0.01). Histology and 
location of tumor are the most significant clinical 
predictors of long-term mortality. In our series, the 
patients with tumors located in the left ventricle 
had higher mortality rates. Among four cases with 
left ventricular tumors, two had late mortality, 
both of which were myxomas. In addition, the 
duration of hospital stay and EuroSCORE values 
were significantly higher in the patients with long-
term mortality (p<0.01). However, there was no 
statistically significant difference in the mean age 
and gender distribution of the patients with and 
without long-term mortality (p>0.05).

In conclusion, based on our study results, surgical 
resection of primary cardiac tumors can be performed 
with low morbidity and mortality rates. Although 
survival rates in benign tumors are satisfactory, patients 
with malignant tumors have poor prognosis. Histology 
and location of the tumor, duration of hospital stay, 
and EuroSCORE are the most significant clinical 
predictors of long-term mortality. Furthermore, a 
consensus on the management of primary cardiac 
tumors can be reached by reviewing experiences of 
many centers with cardiac tumors.
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